Introduction
As the Golgi apparatus is the most important organelle in protein-secreting cells of both exocrine and endocrine glands because it functions to condense and segregate secretory substances and to form specific secretory granules, the ultrastructure and enzyme cytochemistry of this organelle are attractive subjects for electron microscopists concerned with secretory cells. A unique portion of the membrane-bound components of the cell, always localized near the Golgi apparatus, is the GERL, so named by Novikoff (5). Formation of lysosomes and secretory granules in the GERL has been repeatedly reported (7, 8) , and Novikoff and his co-workers have argued that the GERL is a part of the endoplasmic reticulum but not of the Golgi apparatus. However, a similarity in functions between the GoIgi apparatus and the GERL may suggest a close relationship between these two organelles. The true nature of the GERL remains to be studied in more detail using both ultrastrucrural and cytochemical techniques.
Materials and Methods
Normally fed Wistar male rats were used. The pituitary glands and small intestines were removed after decapitation. The tissue samples were diced into small pieces less than 1 mm3 and fixed either by rapid freezing or chemical fixation with 3% glutaraldehyde buffered with 0.1 M cacodylate buffer. Rapid freezing was achieved by dipping the material into liquid propane, cooled by liquid nitrogen to -190°C (3). Frozen tissue samples were substituted with cold acetone containing Os04 at -80°C for several days, and finally embedded in an Epon-Araldite Mixture. The specimens chemically fixed with glutaraldehyde were divided into two groups, one for cytochemistry and another for conventional observation of ultrastructure after postfixation with OsO4. Cytochemical tests performed were prolonged osmification, methenamine silver (9) , demonstration of acid phosphatase (AcPase) (1), and demonstration of thiamine pyrophosphatase (TPPase) 
Results and Discussion
The main part of the Golgi apparatus is a stack of flattened cisternae arranged in parallel; it is usually curved and often encircles the round or oval Golgi area. The convex side of the stack is called the cis side and the concave side is the trans side. The cisternae of the Golgi stack, especially those at the cis side, are often vacuolated. Vacuoles are highly evident after chemical fixation, but are much less conspicuous after rapid freeze-substitution fixation. The cisternae exhibit large numbers of pores, often penetrated by filaments. The 2-3 layers at the cis side are characterized by strong precipitation of osmium after prolonged osmification. The 2-3 layers at the trans side cisternae are also TPPase-positive. The trans-most cisternae or flattened sacs a little apart from the stack at the inner aspect of the trans lamellae are positive for AcPase activity and correspond to the GERL (5).
Novikoff and co-workers (7, 8) have contended that the secretory granules might arise from the GERL but not from the Golgi stack. We have demonstrated, however, the formation of secretory granules in the cisternae forming the Golgi stack (lamellae), as well as in the GERL (2) . Within the same cell, which was sectioned serially, we observed continuity between a secretory granule and the Golgi stack positively reactive for the detection of TPPase on the one hand ( Figure  1) , and a similar continuity between another secretory granule and TPPase-negative GERL on the other hand ( Figure 2) . As both the GERL and Golgi stacks may produce the same kinds of secretory granules, the so-called GERL is evidently a part of the Golgi apparatus.
In the goblet cells of the intestinal mucosa, TPPase reaction was demonstrated in the trans cisternae directly in contact with some young secretory droplets (4). Methenamine silver-stained substances were contained in the Golgi cisternae, and staining intensity was stronger in the trans cisternae as compared with that in the cis side. This is the same locus in which the TPPase reaction and accumulation of methenamine silver-staining substance occurs. AcPase reactive cisternae, often called rigid lamellae, could not be found in the goblet cells. However, small immature secretory droplets corresponding to condensing vacuoles were shown to be AcPase-positive. In the goblet cells, condensation of secretory proteins and addition of car- 
